
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                                               
            

GRAS Notice (GRN) No. 642 
http://www.fda.gov/Food/IngredientsPackagingLabeling/GRAS/NoticeInventory/default.htm

ORIGINAL SUBMISSION 




March 18. 2016 

Office of Food Additive Safety (HFS-200) 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 
5100 Paint Branch Pkwy 
College Park. MD 20740 

RE: "Refmed Camelina Vegetable Oil" as GRAS Exemption Claim 

I am attaching. in triplicate. the claim for exemption of camelina oil as Generally Recognized As 
Safe (GRAS) based on the format provided by FDA at their website in accordance with the 
Federal Register 62 FR 18937. April17. 1997. 

In accordance with the claims. I am attaching as an addendum the peer reviews of authorities in 
the food and medical industries sanctifying that camelina oil is safe for human consumption. 
This oil has a long association with humans and animals in diets stretching back to the neolithic 
period but was discarded when more more prolific and more agriculturally acceptable crops were 
adopted primarily in eastern and western Europe during the Industrial Age. 

As an excellent source of omega-3 fatty acids. camelina has been accepted as a food oil in 
Europe and in Canada. 

Sincerely. 

(b) (6)
you have questions regarding this notice. please feel free to contact me. If 

Duane Johnson, PhD. 

CamS tar 

tel. 406-261-5911 

email: newcropper@outlook.com 


~~(C~G~~ITJ 

MAR 2 5 Z016 

OFFICE OF 

FOOD ADDITIVE SAFETY 
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GRAS EXEMPTION CLAIM FOR CAMELINA OIL 


1. GRAS EXEMPTION CLAIM 


lA. Claim ofExemption from the Requirement for Premarket Approval Pursuant to Proposed21 
CFR§17o.36(cX1) [62FR18938(17 Aprii1997(U.S.FDA))] 

As defined herein, Refined Camelina Oil has been determined by CamStar Omega (CamStar) 
to be Generally Recognized as Safe (GRAS), which is consistent with Section 201(s) the 
Federal Food, Drug, and Cosmetic Act. This determination is based on scientific procedures as 
described in the following sections and on the consensus opinion of an independent panel of 
experts qualified by scientific training and knowledge to evaluate the safety of Camelina Oil 
under the conditions of intended use in food. Therefore, the use ofNutrition Company's Refined 
Came/ina Oil in food as described is exempt from the premarket approval requirement [Section 409 
oftheFederal Food, Drug, and Cosmetic Act (www.nutritioncompany.com.)]. 

Corporate Research Di 

(b) (6)

CamStar, LLC 

lB. Name and Address ofNotifier 
Dr. Duane Johnson 
Corporate Research Director 
CamStar, LLC 
439 Grand Ave., Suite 118 
Bigfork, MT 59911 
Email: newcropper@outlook.com 
Cell: 406-261-5911 
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lB. Common Name of the Notified Substance 

Camelina Oil 

lC. Conditions of Intended Use in Food 

CamStar intends to market Camelina Oil as a food ingredient in the United States under the 
proposed food uses described in Table 1 at a use level of3.0 g/serving. Camelina Oil is intended 
to be used as a replacement for other omega-3 oils and is not intended to be used in any meat or 
meat-containing products. 

Table 1. Summary of the Individual Proposed Food-Uses and Use-Levels for 
Camelina Oil in the United States 

Level
Food Category Proposed Food Use Use Level(%)tRAce 

Baked Goods and Baking Mixes Cookies (excluding low fat and dietetic) 3.0 10.0 

Meal Replacement Beverages 3.0 1.25
Beverages and Beverage Bases 

Sports, Energy, and Isotonic Drinks 3.0 1.25 

Breakfast Cereals Oatmeal-based Instant and Regular Hot Cereals 3.0 5.45 

Dairy Replacements Imitation and Soy Milks 3.0 1.25 

Fats and Oils 
Salad Dressings (excluding mayonnaise, fat-free and low-fat 

3.0 10.0 

Grain Products and Pasta 

types) 

Cereal and Granola Bars (excluding low-fat types) 3.0 7.5 

Energy, Meal Replacement, and Fortified Bars 3.0 7.5 

types) 

Milk and Milk Products Meal Replacement Beverages (milk-based) 

RID Flavored Milk and Milk Drinks (excluding fat- free 
3.0 1.0

1.25 

Yogurt Beveragess 

3.0 

3.0 1.5 

Yogurt (excluding fat-free types) 3.0 1.33 

Processed Fruits and Fruit Juices Fruit Flavored Drinks 3.0 

3.0 

1.25 

Fruit Juice 1.25 

Processed Vegetables and Vegetable Fruit Smoothie Drinks 3.0 1.25 
uices 

Vegetable Juice 3.0 1.25 

Snack Foods Chips, Pretzels and Other Savory Snacks 3.0 10.0 

Soft Candy Nut-based Chocolate Confections 3.0 7.5 

Soft Candies 3.0 7.5 

Soups and Soup Mixes Dehydrated and Powdered Soup Mixes 3.0 38 .13 

Note: tRACC = Reference Amounts Customarily Consumed per Eatmg OccasiOn (21 CFR §101.12- U.S. FDA, 

2009); When a range of values is reported for a proposed food-use, particular foods within that food-use may differ 

with respect to their RACC. 

sFood codes for yogurt beverages were not identified. Thus, codes representing milk containing acidophil us were 

used as surrogates. 
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lD. Basis for the GRAS Determination 
Pursuant to 21 CFR §170.30, Camelina Oil has been determined by CamS tar as GRAS on the 
basis of scientific procedures (U.S. FDA, 2009). This determination is based on publicly 
available data pertaining to the safety of Camelina Oil used in food and food products, as 
discussed herein and in the accompanying documents. Furthermore, a panel of experts who are 
qualified by scientific training and knowledge to evaluate the safety of Camelina Oil as a 
component of food have reviewed the literature and uniformly support this determination [see 
Appendix 1, EXPERT PANEL LETTERS OF RECOMMENDATION CONCERNING THE 
GENERALLY RECOGNIZED AS SAFE (GRAS) STATUS OF CAMELINA OIL FOR USE IN 
FOOD]. 

The Panel consisted of the following qualified scientific experts: 

Sharon Goldberg, MD 
President 
Glow Health, P .A. 
1065 Kane Concourse 
Suite 200 
Bay Harbor Islands, FL 33154 

Joerg Gruenwald, PhD 
President 
Herbalist & Doc GmbH 
Waldseeweg 6 
13467 Berlin, Germany 

Lothar Haegele, PhD 
President and CEO 
X-Lab International Pte. Ltd. 
5001 Beach Road 
Golden Mile Complex #06-04 
Singapore 199588 

Howard Krivan, PhD 
President 
Lectin International 
3 58 8 Harvard A venue 
Carson City, NV 89706 

John E. Lewis, PhD 
Associate Professor of Psychiatry and Behavioral Sciences 
University of Miami Miller School of Medicine 
Clinical Research Building 
1120 NW 14th Street 
Suite #1474 
Miami, FL 33136 
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Tatjana Rundek, MD, PhD 
Professor ofNeurology and Public Health Sciences 
University of Miami Miller School ofMedicine 
Clinical Research Building 
1120 NW 14th Street 
Suite #1348 
Miami, FL 33136 

Judi Woolger, MD 
Associate Professor of Medicine 
University of Miami Miller School of Medicine 
Professional Arts Center 
1150 NW 14th St 
Miami, FL 33136 

lE. Availability of Information 
The detailed data and information that serve as the basis for this GRAS determination will be 
provided to the United States Food and Drug Administration (FDA) upon request. Further 
information is available for the FDA's review and copying during business hours at the 
following address: 

Dr. Duane Johnson 
CamStar, LLC 
439 Grand Ave., Suite 118 
Bigfork, MT 59911 

Should the FDA have any questions or require additional information, CamStar will gladly 
provide clarification and/or further information. 
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2. DETAILED INFORMATION ABOUT THE IDENTITY OF THE SUBSTANCE 

2A. Identity 
CamStar's Camelina Oil is an edible oil obtained from camelina (Came/ina sativa), consisting 
ofa mixture oftriglycerides of which the major fatty acid components are oleic (min. 30%), 
linoleic (min. 34%), and linolenic (min. 32%) as shown in Figure 1. Camelina Oil is a bright 
yellow clear liquid at ambient temperature. 

Common or Usual Name: Camelina Oil 
Chemical Name: Not applicable 
Chemical Abstracts Service (CAS) Number: 68956-68-3 
Empirical Formula and Formula Weight: Not applicable 
Molecular Weight: Not applicable: Variable 
Structural Formula: See Figure 2A.l below. 

The chemical structures of the major fatty acid components ofCamelina Oil (oleic, linoleic, and 
linolenic acids) are presented in Figure 2A.l. A detailed summary ofthe fatty acid composition of 
Camelina Oil is presented in Table 2A.l. 

Figure 2A.l. Major Fatty Acid Components of Camelina Oil (as Triacylglycerides 
[Triglycerides]) 

Triglyceride mixture, where R1_ 3 represent various fatty acids including: Stearic Acid- C18:0; 
Oleic Acid- 9-cis-octadenoic acid, C18:1 (w-9); Linoleic Acid- 9-cis,12-cis-octadecadienoic 
acid, C18:2 (co-6); and Linolenic Acid- 3-cis,9-cis,12-cis-octadecatrienoic acid; C18:3 
c3,c9,c12 (w-3) 

Triacylglyceride Model 

Note: 1. Saturated fatty acid; 2. Mono-unsaturated fatty acid (w-9); 3. Highly unsaturated fatty acid (w-9, 6, 3); 
and 4. Sugar alcohol backbone (glycerin) 

The average Camelina Oil fatty acid profile is shown in Table 2B.l. In addition, Table 2B.2 
lists aids and antioxidants that may be used in preparing Camelina Oil for commercial use. 
Such aids provide long-term shelf stability and are approved for use by the FDA. 

0 

H1C- O
I o 

HC ­ 0I o 
H,C- 0 Q 

0 

5 



Table 2B.l. The Average Camelina Oil Fatty Acid Profile 

Fatty Acid Profile 
Average Crude Oil of Two 

Replications (f.lg/g) 
!Palmitic Acid- C16:0 6.2 
IPalmitoleic Acid- C16:1 0.3 
Stearic Acid- C18:0 2.7 
Oleic Acid- C18:1 (w-9) 28 
~inoleic Acid- C18:2 (w-6) 21.7 
!Linolenic Acid- C18:3 32.5 
CLA (9-1H41;10-12) 1.3 
V\rachidic Acid- C20:0 1.5 

~icosatrienoic Acid - C20:3 0 

~icosenoic Acid - C20: 1 1.8 

~icosadienoic Acid - C20:2 1.5 

~icosapentaenoic Acid - C20:5 0.5 
~ehenic Acid- C22:0 0.5 
Docopentaenoic Acid - C22: 1 1.1 
II.ignoceric Acid- C24:0 0.7 
INervonic Acid- C24:1 0.1 
lfotal Saturated Fatty Acids 11.1 

Total Monounsaturated Fatty Acids (w-9) 31.3 

Total Polyunsaturated Fatty Acids (w-6, 9) 23.5 

Total Highly Unsaturated Fatty Acids (w-3, 6, 9) 33.0 
Total C18 Trans Fatty Acids 0.7 
Total CLA 1.3 

Note: (KSU, Vet. Medicine, 2003, pers. comm.) 
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Table 2B.2. List of Processing Aids and Antioxidants Potentially Used in the Manufacture 
of Camelina Oil 

Processing Aids Used 
in the Manufacture of 

Camelina Oil 

Function/Manufacturing Step(s) 
at which Processing Aid is Used 

Reference to Appropriate Use in Food 
Method of Analysis 

Citric Acid pH control agent 21 CFR §184.1033 

Activated Carbon 
Purification, deodorization, and 

decolorization 

No specific regulations pertaining to activated 
carbon. However, it is an accepted aid in food oil 
manufacture (GRAS Notice GRN 000138 [U.S. 

FDA, 2004]) 

Filters (Cellulose) Various separation steps throughout 
processing 

21 CFR §177.2260 

Tocopherols Antioxidant 21 CFR§182.3890 

Rosemary Extract Antioxidant 21 CFR §182 20 

Note: CFR = Code of Federal Regulatwn; GRAS = Generally Recogmzed as Safe (U.S . FDA, 2009) 

The processes involved in the manufacture of Camelina Oil are conventional techniques 
employed by the fats and oils industry to improve the quality ofthe oil. They do not result in 
any chemical modification of the crude Camelina Oil. The manufacturing process is consistent 
with current Good Manufacturing Practices ( cGMP). 

2C. Product Specifications and Analysis 
Camelina Oil is produced in accordance with cGMP, and to ensure a consistently safe product, 
CamStar has established food-grade specification parameters for the ingredient. These 
parameters comprise specifications for the physical appearance, purity, acid components, and 
specifications for potential chemical and microbiological impurities and contaminants. The 
chemical and microbiological specifications for Camelina Oil are presented in Table 2C.l. 
Analyses of three representative, non-consecutive lots confirm the material produced by the 
manufacturing process is consistent and complies with these product specifications. 
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Table 2C.l. Chemical and Microbiological Specifications for Camelina Oil 

Parameter Specification Analytical Method 

!Appearance iJ>ale Yellow Liquid ~isual 

IFree Fatty Acids (as % oleic acid) !Max 1.0% lfitration method ISO 660 

!Peroxide Value !Max 10.0 meq02/kg iAOCS Cd 8b-90 (97) 

lfotal Saturated Fatty Acids !Max 12% IHigh resolution capillary gas chromatography 

lfotal Monounsaturated Fatty 
~cids 

!Min 24% High resolution capillary gas chromatography 

pleic Acid (Cl8.1, w-9) Min22% !High resolution capillary gas chromatography 

[Total Polyunsaturated Fatty Acids !Min 64% High resolution capillary gas chromatography 

Linolenic Acid (Cl8:2, w-6) !Min 34% High resolution capillary gas chromatography 

lfrans fatty acids Max <O.l% High resolution capillary gas chromatography 

Lead (Pb) Max 0.1 mg/kg DIN EN 13805 I 14083 I Atomic absorption method 

!Arsenic (As) 
Max 0.1 mglkg lOIN EN 13805 I 14083 I Atomic absorption method 

lfotal aerobic count < 1,000 cfu/g ~so 4833 

!Yeasts <10 cfu/g ISO 7954 

!Molds <10cfu!g ~so 7954 

!Escherichia coli <10 cfu/g ISO 16649-2 

ipalmonella Absent in 25 g ISO 6579 

Enterobacteriaceae <10 cfu/g ISO 21528-2 

Note: AOCS = Amencan 01l Chemists Society; cfu = colony-formmg uruts; ISO= InternatiOnal Standards 
Organization 

2D. Stability 
Camelina Oil is stable for a minimum of 18 months from the date of production, when stored 
unopened in dry conditions under an inert atmosphere (nitrogen) or in a dark container between 
temperatures of 10 to 20° C (50 to 60° F). 

2E. Self-Limiting Levels of Use 
The use ofCamelina Oil is self-limiting based on the taste and shelf-life characteristics ofthe oil 
as well as rancidity (oxidation). 
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BASIS FOR GRAS DETERMINATION 


3A. Introduction 
To review the most up to date and relevant state of the science on Camelina Oil, a systematic 
literature search for published, peer-reviewed articles was performed using the Med-line Ovid, 
Cochrane library, and Web of Science databases. Articles published in English (or with an 
English abstract) from 1800 to 2016 with full texts available were searched using the terms 
"camelina oil" or "camelina sativa" or "omega-3 fatty acids" or "essential fatty acids." 
Inclusion criteria were: (a) studies describing the use of Camelina Oil in humans or animals and 
(b) at least one study outcome related to safety, efficacy, or toxicological evaluation of Camelina 
Oil. 

The overriding conclusion from the review of the extant literature is that Camelina Oil is 
determined to be GRAS based on scientific procedures. The safety of Camelina Oil is based 
on an estimate of the probable consumption of Camelina Oil, as calculated using the most recent 
publicly-available survey of United States food consumption. In addition, Camelina oil has a 
long-documented history ofhuman consumption, contains no ingredients of toxicological 
concern, and has no adverse effects at the stated usage levels. 

A 13-week porcine (swine) toxicity study incorporating 15% Camelina Oil into the diet 
demonstrated no-observed-adverse-effect level (NOAEL). This NOAEL corresponded to a daily 
intake of approximately 8.9 or 10.2 g Camelina Oil/kg body weight/day for female and male 
swine, respectively (Ni Eidhin et al., 2003). Johnson et al. (2005) examined fingerling rainbow 
trout (7-9 em in length) harvested after being fed for 2 weeks an equivalent soy-, camelina-, or 
fish-oil based diet. Body fat ofharvested fish, analyzed by Montana State University 
investigators, demonstrated DHA and EPA levels from camelina oil and fish oil were not 
significantly different and both significantly superior to the soy-oil diet. This was attributed to 
bacterial conversion in the gut of fish from camelina DEA and EDA to DHA and EPA, 
respectively. Using a camelina meal with 7.7% Camelina Oil, Rajapakse (2015) found no 
detrimental effects in broiler chickens. 

Data from human studies further support the conclusion gleaned from animal studies; that 
Camelina Oil is safe for animal and human consumption at the clearly defined usage levels. A 
randomized, controlled trial ofCamelina Oil supplementation (30 g/day) in place ofusual dietary 
oil, in a cohort of hypercholesterolemic Finnish adults, demonstrated no adverse effects. 
Camelina Oil was well-tolerated, and subjects showed no changes in blood glucose and insulin. 
Significant reductions in blood serum low-density lipoproteins were observed in the Camelina 
Oil group, further supporting the animal feeding studies that showed a favorable effect on lipids. 
This study demonstrated a therapeutic, lipid lowering effect of Camelina Oil (Karvonen et al., 
2002). Sands et al. (2009) found Camelina Oil to be well-balanced nutritionally and useful in 
bread making. 

The best historical evidence of Camelina Oil's importance comes from the mummified body of 
Tollund man, who died approximately in 4th century BC and was found in Denmark in 1950. 
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Zubr (1997) stated that "camelina has been used by humans as food since the Neolithic period 
and was a popular food in Europe by the Iron Age" (Knorzer, 1978). Camelina species are 
indigenous to the United States and Canada and were presumably spread across the continent by 
Native Americans as a ready food source (USDA/NRCS Plants Database: http://plants.usda.gov). 
Camelina was introduced to the United States in 1851 and verified as an agricultural crop in 
1863 in South Carolina (Porcher, 1863). Health Canada has registered Camelina Oil as a food 
crop in Canada and expressed no objection to camelina as a food oil (Anon, 2010). Lastly, 
Camelina Oil is registered as a food oil in many European countries (Gupta, 2009). 

These data were reviewed by a panel of experts, qualified by scientific training and knowledge, 
to evaluate the safety of Camelina Oil as a component of food. The panel concluded that 
proposed uses of Camelina Oil are safe and suitable and would be GRAS based on scientific 
procedures [see Appendix 1, EXPERT PANEL LETTERS OF RECOMMENDATION 
CONCERNING THE GENERALLY RECOGNIZED AS SAFE (GRAS) STATUS OF 
CAMELINA OIL, USE IN FOOD] and that other qualified experts would concur with these 
conclusions. It is also CamStar' s opinion that other qualified and competent scientists reviewing 
the same publicly-available toxicological and safety information would reach the same 
conclusion. A summary of these data is presented herein. 

3B. Probable Consumption ofCamelina Oil 

3B.l Estimated Intake ofCamelina Oil under the Intended Conditions ofUnited States Foods 
As mentioned, Camelina Oil is intended for use in a variety of food products, including baked 
goods and baking mixes, beverages and beverage bases, breakfast cereals, dairy product 
analogs, fats and oils, grain products and pasta, milk and milk products, processed fruit and fruit 
juices, processed vegetables and vegetable juices, snack foods, soft candy, and soups and soup 
mixes, at a level of 3.0 g/serving. Camelina Oil is intended to be used as a replacement for 
other oils. 

The consumption of Camelina Oil from all intended uses and use levels was estimated using the 
National Center for Health Statistics' (NCHS) 2005-2006 National Health and Nutrition 
Examination Surveys (NHANES) (CDC, 2006; USDA, 2009). Under the intended food use, 
94.6% ofthe total United States population was identified as potential consumers ofCamelina 
Oil. On an all-user basis, the mean intake of Camelina Oil in the total United States 
population from all proposed food-uses was estimated to be 8.9 g/person/day or 150 mg/kg body 
weight/day. The heavy consumer (90th percentile) all-user intake ofCamelina Oil by the total 
United States population from all proposed food-uses was estimated to be 17.8 g/person/day or 
327 mg/kg body weight/day. Under the intended conditions ofuses, the estimated intakes of 
Camelina Oil for all population groups are presented in Tables 3B.1.1 and 3B.1.2 on a per 
person and per kilogram body weight basis, respectively. 
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Table 3B.l.l. Summary of the Estimated Daily Intake of Camelina Oil from All Proposed 

Food-Uses in the United States by Population Group 


Population 
Group 

Age 
Group 
(Years) 

Actual 
Number 
of Users 

All-Person Consumption AU-User Consumption 

Mean (g) 
90th 

Percentile (g) 
Mean (g) 

50th 
Percentile (g) 

Children 3 to 11 1,427 8.7 16.0 8.9 16.0 

Female 
Teenagers 

12 to 19 956 7.8 15.1 8.3 15.4 

Male Teenagers 12 to 19 896 9.7 20.0 10.4 20.3 

Female Adults 20 and Up 2,016 7.4 15.7 7.9 16.3 

Male Adults 20 and Up 1,748 92 19.6 10.0 20.4 

Total Population All Ages 7,043 8.4 17.2 8.9 17.8 

Note: (2005-2006 NHANES Data) 

11 



Table 3B.1.2. Summary of the Estimated Daily per Kilogram Body Weight Intake of 

Camelina Oil from All Proposed Food-Uses in the United States by Population Group 


Population 
Group 

Age 
Group 
(Years) 

0/o 
Users 

Actual 
#of 

Total 
Users 

All-Person 
Consumption 

All-User Consumption 

Mean 
(~ 

Percentile 
(mglkg) 

Mean 
(mglkg) 

90th 

Percentile 
{mw'kg) 

665Children 3 to 11 98.7 1,423 343 661 350 

Female 
Teenagers 

12 to 19 96 1 950 133 271 142 276 

Male Teenagers 12 to 19 95.2 894 148 312 159 314 

Female Adults 20 and Up 93.7 1,997 105 228 Ill 234 

Male Adults 20 and Up 91.4 1,722 109 228 118 237 

ifotal Population All Ages 94.6 6,986 141 314 150 327 

Note: (2005-2006 NHANES Data) 

As mentioned, the estimated intakes of Camelina Oil under the intended conditions of use were 
calculated using recently published United States dietary consumption surveys (i.e., 2005-2006 
NHANES; CDC, 2006; USDA, 2009), which include two 24-hour dietary recalls administered 
on 2 non-consecutive days. The surveys provide the most appropriate data for evaluating food­
use and food-consumption patterns in the United States. However, it is well established that the 
length of a dietary survey affects the estimated consumption of individual users and that short­
term surveys overestimate consumption over longer time periods (Anderson, 1988). Moreover, 
the calculations assume that all food products within a food category contain the ingredient at the 
maximum specified level of use. Therefore, the estimated intakes of Camelina Oil are over­
estimates of anticipated actual consumption. 

3B.2 Occurrence of Camelina Oil in the Diet and Background Dietary Intake 
Camelina Oil is a traditional oil, first recognized as the primary vegetable oil in the Bronze 
Age by Romans as they invaded Germany. Its use as a vegetable oil in cooking, soap 
making, and as a lubricant increased as the Romans discovered it. It was also excellent as a 
massage oil and labeled by its current common name "Gold of Pleasure." Camelina seeds 
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have also been found in the food pouches of mummies recovered from Danish bogs, 
demonstrating wide appeal and approval by central and western Europeans. The 
development of the Industrial Age introduced oil seeds such as linseed flax, which provided a 
fiber used in cloth and sailcloth and oils used in paints and shellacs. Camelina Oil is derived 
from the seed of camelina (Came/ina sativa). Camelina is native to all of Europe, Asia, and 
Scandinavia. 

3C. Absorption, Distribution, Metabolism, and Elimination 
No specific absorption, distribution, metabolism, and elimination (ADME) studies have been 
conducted on CamS tar's Camelina Oil. However, data are available on the absorption, 
distribution, and metabolism of the component fatty acids from the literature. The general 
ADME properties ofCamelina Oil are comparable to that of any omega-3 triglyceride. The 
definitive study by Ni Eidhin and colleagues entitled, Effects ofDietary Came/ina Oil on Fatty 
Acid Distribution, Serum Cholesterol and Triglycerides ofPorcine Blood Lipids, compared 
Camelina Oil, fish oil, and a control. This was a randomized and replicated feeding trial of33 
days duration. Fatty acid analysis of tissues and blood from porcine (swine) demonstrated 
that feeding Camelina Oil or fish oil resulted in an increase in omega-3 fatty acids and a 
concomitant decrease in omega-6 fatty acids (Table 3C.l ). The most striking effects of 
Camelina Oil or fish oil intake were those on plasma eicosapentaenoic acid (EPA- C20:5 , ro-3), 
which dramatically increased by all three experimental diets (Table 3C.l ). Given the similarity 
of porcine and human lipid metabolism and data on the effects ofALA in humans, it is 
biologically plausible that daily ingestion of ALA from Camelina Oil would increase plasma 
omega-3 fatty acids, have beneficial effects on serum triglyceride concentrations, and likely have 
a favorable effect on cholesterol levels in humans. 

Table 3C.l. Fatty Acid Effects during 33-Day Study of Swine 

Intervention 
Changes in Percent of Fatty Acids 

LA ALA AA EPA DPA DHA 
Control t7.7 ~2.8 - t11.1 t12.5 ~7.7 

5% Fish oil ~3.1 ~20.1 * ~63.3** t722.2*** t25.0 t190.0*** 

5% Camelina oil ~17.4* ti8.1 ~41.4* t220.0*** t22.2 ti08.3** 

1 0% Camel ina oil ~19.5* t31.3* ~40.0* t260.0*** t12.5 ~72.7** 
Note: Values are percent for each dietary group. t = increase, .J.. = decrease ; *p<0.05, **p<O.Ol, and 
***p<O.OOl ; ALA = a-linolenic acid, Cl8:3 ro-3 ; AA = arachidonic acid, C20:4 ro-6; EPA = eicosapentaenoic 
acid, C20:5 ro-3 ; DPA = docosapentaenoic acid, C22:5 ro-3 ; and DHA = docosahexaenoic acid, C22 :6 ro-3 

The 5% fish oil diet contained 0.48% EPA accounting directly for the increase in plasma EPA 
levels due to fish oil ingestion. However, the Camelina Oil diets did not contain EPA, and the 
increase in plasma EPA on Camelina Oil ingestion must have been due to elongation and 
distortion ofALA in vivo. Serum cholesterol effects were also noted. They are illustrated in 
Table 3C.2. 
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Table 3C.2. Serum Cholesterol Effects during 33-Day Study of Swine 

Intervention 
Serum Cholesterol Concentration (mmol/L) 

DayO Day 12 Day33 
Control 2.09 ± 0.19a 1.94 ± 0.21a 1.96 ± 0.18a 
5% Camelina oil 2.07 ± 0.21a 2.01 ± 0.27a 2.03 ± 0.26a 
1 0% Camelina oil 2.45 ± 0.21b 2.46 ± 0.26b 2.14 ± 0.35a 
5% Fish oil 2.08 ± 0.21a 2.08 ± 0.18a 2.20 ± 0.26a 
Note: Values are means± standard deviation for each dietary group . 

.,"values in the same column/row with different superscripts are significantly different (p<O.OS). 


Serum triglyceride concentrations were significantly reduced by the 5% and 10% Camelina Oil 
diets by 17.9% and 24.2% respectively, but not by the 5% fish oil diet (Table 3C.3). 

Table 3C.3. Serum Triglyceride Effects during 33-Day Study of Swine 

Intervention Serum Trigl.,ceride Concentration (mmol/L) 
DayO Day 12 Day33 

Control 0.52 ±0.15a,y 0.49 ± 0.17a,y 0.55 ± 0.12a, y 
5% Fish oil 0.46 ± 0.11 a,y 0.47 ± 0.12a,y 0.46 ± 0.07a, y 
5% Camelina oil 0.56 ± 0.12a,y 0.52 ± 0.08a, y 0.46 ± 0.18a,z 
1 0% Camelina oil 0.66 ± 0.32a, y 0.62 ± 0.14b, y 0.50 ± 0.14a,z 
Note: Values are means± standard deviation for each dietary group. a,bValues refer to significant 

differences at the morning sampling (p=O.OS). y,zvaiues refer to significant differences at evening 
sampling. 

Hematological Analysis 
In the porcine study ofNi Eihdin et al. (2003), the 5% Camelina oil, 10% Camelina oil, and 5% 
fish oil diet did not significantly alter white cell count, red cell count, hemoglobin, packed cell 
volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, or platelet 
count in blood (data not shown here). 

Fatty Acid Analysis in Ewe's Milk 
Studies by Szumacher-Strabel et al. (2014) and Puls (2015) showed camelina sativa cake (CSC) 
is a rich source of unsaturated fatty acids and may improve the energy value of a diet and also 
increase the unsaturated fatty acid content in milk in the case of ruminants. Effects of basal diet 
(control), basal diet plus 30 g/kg of CSC in dietary dry matter (DM), and basal diet plus 60 g/kg 
of CSC in dietary DM on milk production and the fatty acid composition of ewe's milk showed 
particular emphasis on the monoenes and conjugated isomers of linoleic acid content (CLA). In 
addition, CSC supplementation resulted in elevated concentration of total monounsaturated fatty 
acids, an increase in monounsaturated fatty acids in the trans configuration, and an increase in 
total polyunsaturated fatty acid concentration. Total saturated fatty acid concentration was 
decreased. 
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Milk from eSC-supplemented ewes was characterized by increased levels of beneficial 
nutritional factors, including mono- and omega-3 polyunsaturated fatty acids, and was also lower 
in atherogenic and thrombogenic indices. Taking into consideration all the obtained results and 
recommended fat concentrations in a daily ruminant ration, Szumacher-Strabel et al. (2014) 
recommended supplementing a dairy ewe's diet with 30 g/kg DM of CSC in practice. Studies by 
Pilgeram et al. (2006) at the University ofldaho have found milk production per cow increased 
by 20% after an initial butterfat decline with diet change. Once adapted, the cows produced 
normal butterfat percentage with an increased omega-3 content. Similar results in lactating dairy 
cows were reported by Halmenies-Beauchant-Fillena et al. (2011), where omega-3 content of 
milk from Camelina Oil-fed cows were 10-fold higher than soy-oil fed cows. 

Poultry Studies 
In a 13-week poultry toxicity study (unpublished data from the University of Georgia), the 
highest level studied for CamStar's Camelina Oil product, 15% mixed into the diet was 
established as the NOAEL. This NOAEL corresponded to a daily intake of 8.9 and 10.2 g 
Camelina Oil/kg body weight/day for female and male chickens, respectively. Aziza, Quezada, 
and Cherian (2010a) fed broilers camelina meal at 10%, which led to over 2.5-fold increases in 
omega-3 fatty acid ofwhite and dark meat. No difference was found in fmal body weight. 
Aziza, Quezada, and Cherian (2010b) found broiler feeding at 10% camelina meal led to: (a) a 
>1.5-fold increase in y-tocopherols in the thigh meat; (b) an increase in thigh meat antioxidant 
activity; and (c) reductions in thiobarbituric acid reactive substances in the meat during storage 
and cooking. Cherian, Campbell, and Parker (2009) found layer feeding camelina meal at 1 0% 
led to over 8-fold increase in omega-3 fatty acids in the eggs. Camelina meal at low levels (5 
and 10%) did not lead to any changes in egg production or egg quality. Addition of camelina at 
higher levels (15%) led to reductions in egg production, yolk fat, and yolk size. No effect on egg 
weight was noted. Pilgeram et al. (2007) found similar results. Layers fed 15% camelina meal 
containing 12% oil in diets showed no adverse effect on bird health or egg production. Over 140 
mg of a-linolenic acid were observed in eggs. 

Cherian et al. (2009) pointed out that consuming 1 egg could provide over 140 mg of omega-3 
fatty acids and 100 g of thigh meat could provide 0.9 mg of omega-3 fatty acids. In addition, the 
meal could also enrich food products with tocopherols and other phenolic compounds (Aziza, 
Quezada, & Cherian, 2010b). Feeding flax to broiler birds is associated with negative effects on 
performance (Ajuyah et al., 1991; Gonzalez & Leeson, 2001). Flax is also approximately twice 
the price of wheat and maize. Therefore, camelina can be used to reduce feeding costs, while 
increasing omega-3 fatty acids and other functional nutrients in animal food lipids without 
affecting bird growth. This is justified by the 1.7 fold increase in y-tocopherols and antioxidant 
activity in the thigh meat of camelina meal-fed birds (Aziza, Quezada, & Cherian, 201 Ob). 
While assessing sensory qualities of meat from birds fed camelina meal, Ryhanen et al. (2007) 
reported that inclusion of meal had no adverse effect on meat taste, juiciness, or tenderness. 
Therefore, inclusion of camelina meal rich in bio-active compounds may prove to be beneficial 
for providing omega-3 fatty acids, while reducing oxidative stress associated with omega-3 
polyunsaturated fatty acid enrichment. 

Cherian et al. (2009) noted that consuming a 100 g portion of dark or white meat from birds fed 
10% camelina meal could provide between 0.88 and 0.45 mg/100 g of omega-3 fatty acids, when 
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compared with 0.29 to 0.14 mg/100 g from birds fed a maize-soybean-based diet. Pekel et al. 
(2009) also found meat from camelina-fed birds was higher quality than flax-fed chickens. 

Rokka et al. (2002) fed camelina seed oil to hens and these researchers reported that inclusion of 
Camel ina Oil had no effect on the sensory attributes (smell and taste) of chicken eggs. 

3D. Toxicological Studies 

Human Studies 
Human studies are limited. To the best ofour knowledge, the only published data is a study 
conducted in Finland by Karvonen et al. (2002). This novel study stimulated research on the 
health benefits of Camelina Oil. Camelina Oil is a good source of a-linolenic acid. The 
proportion of a-linolenic acid in serum fatty acids is associated with a risk of cardiovascular 
diseases such as heart attack and stroke. Karvonen et al. (2002) studied the effects of Camelina 
Oil on serum lipids and on the fatty acid composition of total lipids in comparison to rapeseed 
and olive oils in a randomized, parallel, double-blind setting. Sixty-eight hypercholesterolemic 
subjects aged 28 to 65 years were randomly assigned after a 2-week pretrial period to 1 of 3 oil 
groups: Camelina Oil, olive oil, or rapeseed oil. Subjects consumed daily 30 g (actual intake 33 
mL) of test oils for 6 weeks. In the camelina group, the proportion of a-linolenic acid in the fatty 
acids of serum lipids was significantly higher (p<0.001) compared to the 2 other oil groups at the 
end of the study (2.5 times higher than the rapeseed oil group and 4 times higher than the olive 
oil group). The proportions of2 metabolites of a-linolenic acid ( eicosapentaenoic and 
docosapentaenoic acids) increased and differed significantly in the camelina group compared to 
the other two groups. At the end of the intervention, the serum low-density lipoprotein 
cholesterol concentration decreased significantly by 12.2% in the Camelina Oil group, by 5.4% 
in the rapeseed oil group, and by 7.7% in the olive oil group. In conclusion, Camelina Oil 
significantly elevated the proportions of a-linolenic acid and its metabolites in the serum of 
mildly or moderately hypercholesterolemic adults. Camelina Oil's serum cholesterol-lowering 
effect was comparable to that of rapeseed and olive oils. 

3E. Summary and Basis for GRAS Conclusion 
The GRAS determination for the use of Camelina Oil as a food ingredient is based on scientific 
procedures in both animal and human studies. Camelina Oil is proposed for use as an ingredient 
in baked goods and baking mixes, beverages and beverage bases, breakfast cereals, dairy 
product analogs, fats and oils, grain products and pasta, milk and milk products, processed 
fruit and fruit juices, processed vegetables and vegetable juices, snack foods, soft candy, and 
soups and soup mixes, at a level of3.0 g/serving. Under the intended conditions of use, the 
estimated all-user mean and 90th percentile intakes of supplemental Camelina Oil in the total 
population are 8.9 and 17.8 g/day, respectively (150 and 327 mg/kg body weight/day, 
respectively). 

Camelina Oil is produced in accordance with cGMP and meets appropriate food-grade 
specifications. Camelina Oil is produced from cold-pressed camelina seed that is subjected to 
refining through purification and addition of antioxidants. The resulting product consists of a 
mixture oftriglycerides of which the major fatty acid components are oleic, linoleic, and 
linolenic acid. CamStar has established chemical and microbiological specifications consistent 
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with other food-grade oils and their derivatives. Lot samples are routinely evaluated to verify 
compliance with the specifications. 

The safety of Camelina Oil under the intended conditions of use is supported by the available 
toxicological animal and human studies. While human testing is limited, animal studies have 
shown no issues different from any other GRAS vegetable oil. In fact, Camelina Oil has 
been used for over 5,000 years as a dietary oil by humans without negative effects. It 
continues to be used today, and a brief review of the internet shows Camelina Oil being sold 
in the United States by at least 15 companies, many of which sell indirectly in health food 
stores. Similarly, at least 5 companies are selling Camelina Oil over the internet and in 
stores to support the health of dogs and horses. Additionally, Health Canada's review of the 
evidence determined that Camelina Oil has no food safety concerns and certified Camelina 
Oil as safe for use as a food since 2010 (Anon, 2010). Finally, Camelina Oil is registered as a 
food oil in many European countries (Gupta, 2009). 

The data provided support CamStar' s conclusion that the consumption ofCamelina Oil under 
the intended conditions of use would not be expected to cause adverse effects. In fact, the data 
indicate that the use of Camelina Oil has several beneficial effects for human health: (a) 
increasing serum EPA and DHA fatty acid levels; (b) lowering oftriglycerides relative to fish 
oil; (c) a lower cholesterol content when compared to fish oil; and (d) superior natural 
antioxidant content when compared to flax oil. 

The Expert Panel convened on behalf of CamStar, independently and collectively, critically 
evaluated the data and information summarized above and concluded that the proposed use of 
Camelina Oil, produced consistently with cGMP and meeting appropriate food grade 
specifications described herein, is safe and suitable. Furthermore, the Expert Panel 
unanimously concluded that the intended uses of Camelina Oil are Generally Recognized as 
Safe (GRAS) based on scientific procedures. It is also CamStar' s opinion that other qualified 
and competent scientists reviewing the same publicly-available toxicology and safety 
information would reach the same conclusion. 

Based on scientific procedures, Camelina Oil is GRAS under the intended condition, i.e., use 
as a food ingredient described herein. Therefore, Camelina Oil is exempt from the definition of 
a food additive and thus may be marketed and sold for the uses designated above in the United 
States without the promulgation of a food additive regulation under 21 CFR. 

17 



References 

Anon. (2010). Health Canada Approved Products as ofOl/07/2010. www.hc-sc.gc.ca. 

Aziza, A.E., Quezada, N., & Cherian, G. (2010a). Feeding camelina sativa meal to meat-type 
chickens: Effect on production performance and tissue fatty acid composition. Journal of 
Applied Poultry Research, 19, 157-168. 

Aziza, A.E., Quezada, N., & Cherian, G. (2010b). Antioxidant effect of dietary camelina meal in 
fresh, stored or cooked broiler chicken meat. Poultry Science, 89, 2711-2718. 

Centers for Disease Control and Prevention. (2006). Analytical and reporting guidelines: The 
National Health and Nutritional Examination Survey (NHANES) . 
http://www.cdc.gov/NCHS/data/nhanes/nhanes.html. Accessed October 5, 2015. 

Cherian, G. (2011). Camelina sativa in poultry diets: Opportunities and challenges. Utilization of 
Lipid Co-products ofthe Biofuel Industry in Livestock Feed. pp. 303-323. 

Cherian, G., Campbell, A., & Parker, T. (2009). Egg quality and lipid sampling of eggs from 
hens fed camelina sativa. Journal ofApplied Poultry Research, 18, 143-150. 

Gupta, S. K. (2009). Biology and breeding ofcrucifers. CRC Press, New York, NY. 

Halmenies-Beauchant-Fillena, A., Kokkanen, T., Lampi, A.M., Tolvenen, T., Shingfield, K.J., & 
V anhatalo, A. (2011). Effect of plant oils and camelina expeller on milk fatty acid composition 
in lactating cows fed diets based on red clover silage. Journal ofDairy Science, 94, 4413-4430. 

Johnson, D. L., Barrows, R., Pilgeram, A., Sands, D. C., & Kirkpatrick, D. C. (2005). Impact of 
feeding high omega-3 oils to trout. 2005 AAIC Annual Meeting: International Conference on 
Industrial Crops and Rural Development. F. Nakayama, ed. September 17-21, 2005, Murcia, 
Spain. IMIDA, Madrid. pp. 425-429. 

Karvonen, H., Aro, A., Tapola, N., Salminen, 1., Uusitupa, M., & Sarkkinen, E. (2002). Effect of 
[alpha]-linolenic acid rich camelina sativa oil on serum fatty acid composition and serum lipids 
in hypercholesterolemic subjects. Metabolism: Clinical and Experimental, 51, 1253-1260. 

Knorzer, K.H. (1978). Entwinklung und ausbreitung des leindotters (Camelina sativa s.l.). Ber. 
Deutsch Bot. Ges. Bd. 9J.S. 187-195. 

Ni Eidhin, D., O'Beirne, D., Burke, J., & Lynch, B. (2003). Effects of dietary camelina oil on 
fatty acid distribution, serum cholesterol and triglycerides ofporcine blood lipids. Journal of 
Food Science, 68, 671-679. 

18 

http://www.cdc.gov/NCHS/data/nhanes/nhanes.html
http:www.hc-sc.gc.ca


Pekel, Y., Patterson, B.H., Hulet, R.M., Acat, N., Cravender, T.C., Dowier, A.B., & Hunter, J.M. 
(2009). Dietary camelina meal versus flaxseed with and without supplemental copper for broiler 
chickens live performance and processing yield. Poultry Science, 88, 2392-2398. 

Pilgeram, A., Sands, D.C., Boss, D., Dale, N. Wichman, D., Lamb, P., Barroews, R., Kirkpatrick, 
M., & Johnson, D.L. (2007). Camelina sativa, a Montana omega-3 and fuel crop. New Crops, 
New Products. J. Janick and A. Whipkey, eds. ASHS Press, Alexandria, VA. pp. 129-131. 

Porcher, F.P. (1863). Resources ofthe Southern Fields and Forests. The Medical College of the 
State of South Carolina. Richmond, VA. 

Puls, R. (2015). Camelina sativa cake improved unsaturated fatty acids in ewe's milk. Journal of 
the Science ofFood and Agriculture, 96, 2031-203 7. 

Rajapakse-Banuka Y. (2015). Nutritional evaluation ofmechanically pressed came/ina 
(came/ina sativa), carinata (brassica carinata) and soybean (glycine max) meals for broiler 
chickens. M.S. thesis, Dalhousie University. Halifax, Nova Scotia. 

Rokka, T., Alen, K., Valaja, J., & Ryhanen, E.L. (2002). The effect ofCamelina sativa enriched 
diet on the composition and sensory quality of hens' eggs. Food Research International, 35, 253­
256. 

Sands, D. C., Morris, C. E., Dratz, E. A., & Pilgeram, A. (2009). Elevating optimal human 
nutrition to a central goal of plant breeding and production of plant-based foods. Plant Science: 
An International Journal ofExperimental Plant Biology, 11 7(5), 377-389. 
doi: 1 0.1016/j.plantsci.2009.07.011. 

Szumacher-Strabel, M., Cieslak, A., Zmora, P., Pers-Kamczyc, E., Bielillska, S., Stanisz, M. , & 
W6jtowski, J. (2014). Camelina sativa cake improved unsaturated fatty acids in ewe's milk. 
Journal ofthe Science ofFood and Agriculture, 91, 1931-2116. 

United States Department of Agriculture. (2016). USDAINRCS Plants Database. 
http://plants.usda.gov. Accessed on January 11 , 2016. 

United States Food and Drug Administration. (2001). US. Code ofFederal Regulation (CFR) , 
Title 21-Food and Drugs. http://www.cfr.gpo.gov/nara/cfr/cfr-table-search.html/#page 1. 
Accessed on October 5, 2015. 

Zubr, J. (1997). Oil-seed crop: Camelina sativa. Ind Crops Prod, 6, 113-119. 

19 

http://www.cfr.gpo.gov/nara/cfr/cfr-table-search.html/#page
http:http://plants.usda.gov


Appendix 1. Expert Panel Letters of Recommendation 

20 



Sharon Goldberg, MD 
Glow Health, P.A. 
1065 Kane Concourse, Suite 200 
Bay Harbor Islands, FL 33154 

January 7, 2016 

Dr. Duane Johnson 
Corporate Research Director 
BigSky Star Omega, LLC 
P.O. Box 115 
Bigfork, Montana 59911 

RE: GRAS exemption claim for camelina oil 

Dear Dr. Johnson, 

I have reviewed the scientific evidence on camelina oil and fully support your 
application for GRAS exemption for camelina oil for the intended use in foods. As a 
board certified internal medicine physician with extensive training and clinical 
experience in medical nutrition therapy and functional medicine, I am a qualified expert 
in the field of clinical nutrition. My conclusion that camelina oil is safe for the intended 
use in food is based on several factors. First, camelina oil has a clear, documented, 
longstanding history of human consumption, primarily as a food oil, without evidence 
of untoward effects. Second, my review of the literature, including but not limited to 
the 2002 Karvonen study, showed no adverse effects from daily camelina oil for 6 
weeks. Third, the review of numerous animal studies further supports the beneficial 
effects of camelina oil on various outcomes. 

Given the growing body of literature that supports the health benefits of omega 3 fatty 
acids in the human diet, with the concomitant pollution of our oceans and depletion of 
fish stocks, it is very important to consider plant based omega 3 sources such as 
Camelina sativa. 

Sincerely, 
(b) (6)

Sharon Goldberg, MD, D1M&H 



Herbalist & Doc · Waldseeweg 6 • 13467 Berhn • Germany 

Dr. Duane Johnson 
Corporate Research Director 
BigSky Star Omega , LLC 
P.O. Box 115 
Bigfork, Montana 59911 

Herbalist &Doc 
Gesundheitsgesellschaft mbH 
Waldseeweg 6 
13467 Berlin 
Germany 

Dr. Joerg Gruenwald 
Tel. +49 30 4000 8111 
Fax +49 30 4000 8411 

jgruenwald@h-d .md 
www.herbalist-doc.com 

Dear Dr. Johnson, 

As you know , I am a bio-medical researcher with over 35 years of experi­
ence, and I have particular expertise in herbal medicines and dietary 
supplements and I am also Expert Member of the USP Committee on Bo­
tanical Dietary Supplements and Herbal Medicines and author of the PDR 
for Herbal Medicines . 

Based upon my review of the existing literature and the historical use of 
Came/ina sativa by many societies and cultures (including a brought Euro­
pean and German tradition) , I am in full support of this proposal to request 
GRAS exemption status from the United States Food and Drug Administ­
ration (FDA) for the use of camelina oil in foods and dietary supplements. 
Camelina oil has been consumed safely by humans for a very long period 
of time, and it has also been utilized as a feed source for livestock. Alt­
hough market awareness of its potential has been relatively low in modern 
times, environmental and financial factors, along with its incredible nutrient 
profile, provide the opportunity to elevate it to a new and significant status . 

Additionally, the FDA has already approved its use as a food for cattle and 
chickens, and the data collected on humans show no adverse effects . The 
ability of camelina oil to provide a better, less contaminated source of 
omega 3 fatty acids, compared to fish sources, makes it a very attractive 
addition to the food and dietary supplement industry. Thus , I can conclude 
that camelina oil is not only safe for human consumption , but may provide 
an ideal oil composition , just what our modern societies are waiting for. 

Please do not hesitate to contact me if you need any additional informati­
on . 

(b) (6)

Bank: UniCredil Bank AG 
BLZ: 100 208 90 
Konto: 355 953 190 

SWIFT: HYVEDEMM 488 

IBAN: DE 49100208900 
355953190 

VAT No . DE 812 207 536 
Steuer-Nr.27/419/06236 

GeschaftsfOhrer: 
Dr. Jorg GrUnwald 
Christof Janicke 

Amtsgericht 
Berlin- Charlottenburg 
HRB 61 711 Joerg Gruenwald. PhD 

President 

Herbalist & Doc 112 

http:www.herbalist-doc.com
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January 13, 2016 

Dr. Duane Johnson 
Corporate Research Director 
BigSky Star Omega, LLC 
P.O. Box 115 
Bigfork, Montana 59911 

Dear Dr. Johnson: 

As you are aware, I have over 35 years of experience developing a micellization biotechnology 
for a whole host of applications, including foods, dietary supplements, medications, drinks, 
cosmetics, and agricultural products. I have successfully created a technology that enhances the 
bioavailability and effectiveness of any active ingredient, and I have worked with organic and 
inorganic molecules in combination with saccharides, amino acids, and fatty acids, among 
others. Particular to this letter of support, I am an expert formulator in applying nutrients in a 
clinical setting that are enhanced with my biotechnology to deliver a high level of efficacy. With 
that said, I provide my unequivocal support for your submission to the United States Food and 
Drug Administration for a GRAS approval and waiver for the use of Came/ina sativa in food and 
dietary supplements. Based on the current scientific literature showing no adverse side effects 
in human consumption, the historical use of camelina oil both as a food and as a nutrient source 
for livestock, and the prior approvals of FDA for the use of camelina oil for food for animals, I am 
certain that camelina oil should be included on the GRAS list. In addition, having a very dense 
nutrient profile, e.g., a high level omega 3 fatty acids, tocopherols, such as vitamin E, and other 
antioxidants, camelina oil is a very favorable option for consumers who are concerned with the 
problems associated with fish oil as an omega 3 fatty acid source, e.g., heavy metal 
contamination and rancidity. Camelina oil's superior growing season and input characteristics 
further enhance its overall market potential. Therefore, I am very happy to support your 
application for camelina oil to receive GRAS approval and will provide any additional technical 
and scientific support you may require. Let me know if I can assist you further. 

Best regards, 
(b) (6)

Dr. Lothar Haegele 
President 
X-Lab International Pte. Ltd. 

X-Lab Biotech (S) Pte. Ltd. 
5001 Beach Road Golden Mile Complex #06-04 Singapore 199588 ~ 

Registration No: 201527778K I Main Contact Line: +65 6396 0103 I Email Address: lothar@x-lab.co~ 

-­

mailto:lothar@x-lab.co


 

UNIVERSITY 

OF MIAMI 

Department of Psychiatry & Behavioral Sciences Office: 305-243-6227 
Clinical Research Building Cell: 305-962-5286 
1120 NW 14th Street, Suite 1474 (028) Fax: 305-243-1619
Miami, FL 33136 E-mail: jelewis@miami.edu LJ 

January 13, 2016 

Dr. Duane Johnson 
Corporate Research Director 
BigSky Star Omega, LLC 
P.O. Box 115 

Bigfork, Montana 59911 


Dear Dr. Johnson: 

As you know, I am a clinical researcher with over 20 years of experience, and I 
have particular expertise in clinical nutrition and dietary supplements. Based 
upon my review of the existing literature and the historical use of Came/ina sativa 
by many societies and cultures, I am in full support of this proposal to request 
GRAS exemption status from the United States Food and Drug Administration 
(FDA) for the use of camelina oil in foods and dietary supplements. Camelina oil 
has been consumed safely by humans for a very long period of time, and it has 
also been utilized as a feed source for livestock. Although market awareness of 
its potential has been relatively low in modern times (since the 1940s), 
environmental and financial factors, along with its incredible nutrient profile, 
provide the opportunity to elevate it to a new and significant status. Additionally, 
the FDA has already approved its use as a food for cattle and chickens, and the 
data collected on humans show no adverse effects. The ability of camelina oil to 
provide a better, less contaminated source of omega 3 fatty acids, compared to 
fish sources, makes it potentially a very attractive addition to the food and dietary 
supplement industry. Thus, I conclude that camelina oil is not only safe for 
human consumption, but may provide the most ideal oil currently known to 
mankind. 

Please do not hesitate to contact me if you need any additional information. 

Best Regards, 
(b) (6)

John E. Lewis, PhD 
Associate Professor 

mailto:jelewis@miami.edu


L.JHealth SCHOOL OF MEDICINE 

UNIVERSITY OF MIAMIlNVERSITYOF MIAMI HEALTH SYSTEM 

MILLER

TATJANARUNDEK, MD, PhD 

Professor ofNeurology andPublic Health Sciences 
Vice Chair, Clinical and Translational Research in Neurology 
Director, Clinical Translational Research Division in Neurology 
Director, Master ofScience in Clinical Translational Investigations 
DepartmentofNeurology, University ofMiami Miller School ofMedicine 
Tel: 305-243-7847; Fax: 305-243-7081; Email: trundek@med.miami.edu 

January 21, 2016 

Dr. Duane Johnson 
Corporate Research Director 
BigSky Star Omega, LLC 
P.O. Box 115 
Bigfork, Montana 59911 

Dear Dr. Johnson, 

I am writing to you in full support of your proposal to request GRAS exemption status for the use 
of camelina oil in foods and dietary supplements from the US Food and Drug Administration (FDA). 

As a clinical-translational scientist recognized by the NIH and other professional organizations and 
with over 25 years of experience in research in the areas of cerebrovascular disease and metabolic and 
nutrition physiology, I believe I am qualified to support this application based on my expertise, critical 
review of the existing scientific literature, and the historical use of Came/ina sativa as a component of 
food. In review of publicly available toxicology and safety information, in my opinion camelina oil that is 
produced consistently with cGMP and meets appropriate food grade specifications is safe and suitable 
for human consumption. 

Camelina oil has been consumed safely for a long period of time. The FDA has already approved 
the use of camelina oil as a food for cattle and chickens, which has been proven safe. In humans, 
camelina oil is also safe and may have great potential for health benefits. As a good source of a-linolenic 
acid, camelina oil may lower the risk of cardiovascular disease and stroke, which are the leading causes of 
death and disability worldwide. The health benefits of camelina oil seem to be attributed to its 
remarkable effect on lowering serum LDL cholesterol. This effect of camelina oil in foods would have a 
great public health impact. 

If you need additional information please do not hesitate to contact me. Thank you. 

Kind regards, 
(b) (6)

Tatjana Rundek, MD, PhD, FAHA, FANA 

Clinical Research Building 
1120 NW 14th Street, Suite 1348 

Miami, FL 33136 

mailto:trundek@med.miami.edu


_JHealth UNIVERSITYCYF NlA.\U 

MJLLJ•;R SCHOOL 
of MEDICINE 

January 25, 2016 

Dr. Duane Johnson 

Corporate Research Director 

BigSky Star Omega, LLC 

PO Box 115 

Bigfork, Montana 59911 


Dear Dr. Johnson , 


I am an Internist at the University of Miami Miller School of Medicine, in practice for over 20 years. I am 

the Medical Director of the Executive Health program, where my clinical practice is focused on well ness, 

prevention and nutrition. My specific area of interest for research is in exercise physiology and 

nutrition . 


I have reviewed the literature on Camelina sativa, and am in full support of the request GRAS exemption 

status from the United States Food and Drug Administration for the use of camelina oil in foods and 

dietary supplements. Reviews of its historical use show that it has been used in various cultures for 

years. It has been safely consumed by both humans and as feed for livestock. Camelina oil has been 

shown to have a robust nutrient profile. In fact, it has already been approved by the FDA as food for 

cattle and chickens. 


Camelina oil can provide us with a rich source of omega 3 fatty acids, without the worry of 

contamination that fish sources now carry. It is a very exciting potential addition to the food and dietary 

supplement industry. After a literature review, I believe that camelina oil is both safe for human 

consumption and is a tremendous source of omega 3 oils for the human diet. 


Sincerely, 

Judi Woolger MD, FACP 

(b) (6)

M e c I Director, Execut ive Vealth 

Unive sity of Miami Miller School of Medicine 


Uhealth Champions 

1150 NW 14th Street, Suite 150 I Miami, Florida 33136 


Phone: 305-243-2738 I Fax: 305-243-3787 
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February 1.2, 2016 

Dr. Duane Joh"son 
Cofporate Research Director 
Cam~, LLC 

. P .O . Box 115 
Bigfod<, MT 59911 

Dear Or. John~: 

As you are aware, I am a BC!entJsl and bUsineaB exQCUtiYe wfth over 27 yean; ofexpaience If! 
mtcmbiok)gy, gtyooblology, and infectious dl8aatieS. I alsO have received multiple patanta for applications 
utilizinQ c;omplex earbohydralll moeptors, bac1el'ial toxins, and lectin&; and, I have published • algnifloant 
amount of reeeard'l on similar fOplel. 1hava a signiftc.nt l'e¥afCh bacl<grollnd in basic and cliniCal 
sclenee and In vattous roiM In corporate and acadamlc envtronmen~. 

Saeed upon my review of your GRAS natiftcation to the United States Food and Drug Administration 
(FDA) for CsnrellntJ satw. for uuln foods, JC!)nJRr.taly support this .proposal. Bmied Q(' the ~c 
literatute, pltmarily in animllla, and wt..t humans know in f'O(;Ofded h!:Mllan ht.tory ~rdlng Cemellna'~ 
use, it is reasonable tnat camellna oil ta at1a and beneficial oe. for current and future human oonsaumption. 
AdditiQnally, Healll Canada <l8ftllled cametina oil ::IS a food thete and rmany coonlrles in Europe~· 
dQne the same. Additionally, FDA has tlrady oertified camalfna'e use tor liveslocf( food. WNt dam that 
has been l'eJ)OJ1ed in humans, do not SOO. any deleterious side efteota. 

Camelina provides an OppOrtunitY to shift lhe om.ga~ fatty acid marbt from one based heavily on fish 
oil, Whleft nas envlronmenllll problems with oontamtnetiOn and depiQtion of filft atocke. Camelina seect 
has a promising gtOWing prvfle and has graat potential to prolride consumers with a t-.contamlnated 
•ltarnattve to fi5tl oH. In lPtBl, the overall profilili of ea-neuna ott makee It e potential powerhauae for the 

food indus1Jy. Thus, I f\.IIIY support 1tlis notifloatlon from rny professional O)q)erience and~-

PI$Jse let me koow if you need to discuss thll epplication further. 

Sinc:aruly, 
(b) (6)

Prealdent and Chtet Scienos omcer 
Lectin labs, l-td. 
Cerson City, NV 

Adjuod ProfOMOr 
Graduate School of Manegement & Technology 
Program in Biosecurity &Biodefanse 
t)nlverslty of Marytand University College 
Adelphi, MD 

11UUI 3!9~d 

http:signiftc.nt
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